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(57)Abstract: 

PURPOSE: To eliminate the fluctuation of an edge 
position of a reproduced signal due to thermal 
interference and to reduce the fluctuation of the edge 
position by the fluctuation of a recording condition in a 
device recording and reproducing a digital signal on the 
recording medium such as an optical disk. 
CONSTITUTION: By an edge interval measuring circuit 
10 and a recording condition deciding circuit 11, the 
change of the recording condition is detected and 
decided regularly, and in accordance with the decided 
result, respective pulse edge positions of a recording 
signal are adjusted at every recording pattern by an edge 
position adjusting circuit 14, edge position adjusting 
tables 15, 16 and an edge position adjusting table 
switching circuit 18. Further, the intensity of a light 
beam at the time of recording is controlled by a laser 
driver circuit 17. High-density recording using mark 
length recording is realized easily without regorous 
adjustment at the time of manufacturing and reliability on 
recording data is drastically improved. 
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(57) [KM] 

[ffi/ft] *y5*MIHSIJfcl§]lS (10) tm&ww&w 

& (11) k ±9, ia«*#«>aEfl:sr^»i6«u=»ia % 41 

£U -troeSfcJKC-C^y^BWUSEIlS (14) i: 
x^v'ffitlllf-^l' (1 5, 16), *3±U5 N xs- 
•^{ifi^SEf 1 — 0 &xilE]Sg (18) (c«t «3 iESft 

■h*r3\s— J ?Y : 7'i'*-Wek (17) T-fE^03tt*— A§£ 
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ft: IK 
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1 

M«rff5f^ ^^vHt-§-|BflkS4*«fet*sv^T. iff* 

fE^lclsl DE^Vi^ftfwJ: 5E«ir?-* *sga©*fl= 

Eftl90EftiMtomtt£a>&. v \s$LW.<r>m 
#;*y 5?4fcB«:ffi*fcllSEl-af lp 4 S?*/HB-IHMkW£ 10 
[it** 2] J:E:=y5^!fcBI«*tt. ifc *E& 

mt-rzm&m 1 e*©^ 5?*yHS-s-E»R£#Ss. 

[if** 3] ±E^y5>ffifill«ttH:» fefj^C^IE^ 
»-T5^tr, &Bffi0KKl?&Jxfc«fflEttffitt(::0nEft 

[»**4] ia»s^seii s ^«L-cv^Bff^wMPB 

*3#fc» Eft^JbOj^roffiBfcKttfeixfcWBWtt 
*E*'U *wE*^-**r«E*tHL-C»fe*t*?S£« 

U *«?IS*fcj£Crffi»#«?*e'— A3i*Sr*HL 30 
[»**5] ±E^fflffi«£, IBMK{4c±«?[bME^S09 

*#y HSrSHb^-frT, Sfj£©E»«*«:E«??£i-* 

[it** 6] ±E*WB«WS«r. *h9v*r£teKtf\ 

«r «* t -T 5 if ** 4 IE4R ©r -r S> * y HE ^BfikH 
[if** 7] ±EHfflfll«Sr, 1 h^y^tot^^ 
*j*jKy hro^SiPlC^->'*, tL<tt(Wtay 

[ft**8] j3frJfc<&E««»«>E»?¥£tt, **#y h 



#i¥5-l 3 5 3 6 3 
2 

*E«3SBK:iBB£-e\ Vmn&Wtfmte* 
SrE««flcJ;lJ:E«k Liffi"^. t Sr^m t ■** 5sf ** 4 E 

[If** 9] SfJg©E««»WE«kff4H:. **>Ky h 
©ffi«fciffi<. E«Hff«**fiF«EL*v^*©flH«-etT5 
iJrSrWafci-anUMUE*©?'-* 5^Ht*E*W 

[lt**l 0] iEgv-^ wH4(g^wf^-f j^ffl 

■r^mz j; 5 3fe3i$nTv r <t %n ** 

[«**1 1] ly^lo-fhift, l*x-y5?H:»Jfc 

2] E«ttc*©a*awttta»*fc»L, -t 

Efl&ftK: J: fe-Tttlz— J£»ttfc£j««5ft5 J: 5 (CMS 
-C-#SffifflT'i*. E«ffl**saS'ftLfciH:*l3fc'*i". E 

[ft**l 3] Eft. i«*JB«>**<5 A 
!MfSrE«kW»cflaiti-SCi:-e, «*«>a*a*#^-e# 
6 EftSEtt ttff * * Bftfftt 5 *^!ESS4§£f Sr 
fflv\ E^w3tf-^^a^k*MttJb7t^lc:, E 

©*fcr-AaS*t«!E-*-« w £ SIS **4E 

[if**14] Jtf— A«rE®^^»^«J: tJSKffi&b, E 

•^^/Mf-^-SrEfik-rSISlr, 9fS«)E«^i'^«>«r© ; H 
«cfi<0E®^^WjB-g"frl^*J-/SLTE«/>Vw^«>3is/ 
^ttBSrM«fci*e>U-C»l»U, 0f3tn*MWHI*5#Jr3f 
^CDE^ff^-^E^b, E»bfcE»fi-S-S:ll*U, E 

mvtztzmm %t n± ufcE«Mt^-srJt« ltsww 

ffiU ^3ft§CXV*y5?ffiBW»ft«)^*< £ t 

[000 1] 

W^^^wE^^E^^-t-S^Bt^fJ , 4$lrE 



0 
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[0 0 0 2] 
»*©E««:*T 5 *>roT< *>5„ E» 3 

As*i6i«>avMc «t 5<i3tffiisi^s:^aj-r 5 r t \z z. k> n 

[0 0 0 3] Sfc, fl84t*^<!7 — SrSCBLtEflkUfclE 

[0004] rroi 5t'7t7 f i'^^t''t^^^^Si'fa 

[0005] -*»rE««f«?JB»3t^!7— 

*«. LjtriSoT, SaRfcttSejefcE*-*-— *»4**r» 
j£bTE»l?£«:fr5fc«>, fPbTbSel^fy 

h v j («-T-a«^riwsc 7 0 ^^e^ 

J8-£&S*:£lltffittX&. p 4-17 6) T-li, EftflB 

[0 0 0 6) Sfc, -«CiE®Snfc^-^OMl4i 40 

&m%mmm (apc) *stt^e>ix-cv^5»g-e'b*5 

oftriS£ 0 50 
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4 

[0 0 0 7] *:<Dtctt>, EfitfgiEfi, E«bte'<!7— 

m-^-tirro^v ^ J: 5 E<RB£<NH£ro li b o £ m& 

[0 0 0 8] ^-it, COEfi^ft:£EftKB0££-&- 
KJ:3*H4©tfe>o£#«:!ftiRU EftiCttA^SrBI^ 
fcfe^DibKH^^ — ^SrEfikb-C-twS^fll* 
J=J: 9E«*#|WaEffl«5flMiSr»a*jfei»s«*S*fCV^ 

5. 0!lx:li#S9Hg61- 239441-§-E*O^B-CttEft^F<0 
— Ste^SR^*'"*!?— W</U&, ^5BBg61- 74178 

Sr. *fc#MBg63- 304427-§-E^WiSB-C-li ; ewM#, 

[0 0 0 9] *9^**tt^«JfcllMfc*«rJliV* 
fcE«#*«?fc«>. E«^-*fc#J£^SM***«>E 

o/«C/)55o bfca«oTE»$fc*a**tjE«:fr5fc«>fc: 

UTr#BflBS63- 48617-§-EttOE«**'CI4«-E®>'<^ 

^«Sr-twieW«>E«t'</i'^*-e«?IBIB(Kjec-caC'ft:* 
[0 0 10] 

bi 5 fci-SIMMSl ±Ett*Siflf«) 5 
ttJ»«>E«K/i'^*-e©MBifcJ«:tfc*«)E<fc"«^ 

[0011] i-fcfefc. SsHTlKMrv 
~-^m±(omm*'^ E«RBB±fc*3fcbfcu— - i^tfy 

»=E»RH»*''^u^ OflHRfiOEflk'^i'* F^Pi^fi $ 755 

»ftfc»-*-SEfiW8flf*SiBi<. tS^u— ^V<c-x*t>E 
* S J: 5 <CEfta#«3»S- % HJKJKlfiiia*** 

[0012] 3 feC, i«)EflK^^M*PS*ffi-e»4 

^owttacBB-f sttrwtt-troWjJs-eoEftftftK «t & 
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[0013] -tj, mr%roiBftft#miffi«?ffir«s:ws 

* g^ib (ommz. I* lift b * v \, 

[ooi4] w^mx-n^m^m^^ir^n 

MT#«:<S*H-5'fe©-e*>S. 10 
[0015] tr^5> iifra«)«ia«fcJ:5»flH4S4 

fc»«-r5Cfcl4S{BRfcH:*#|EHJB-efcS. 
[0016] BLh© J: i *a*-Ctt*«>**t?W:E»» 

SE«M— ^gW^ftav£<{£M-e#TV^«£l^ &3 20 
v * tt1Kfr#(OK9 K J: 5 |E«-r - 9 A v&W) HUMS 

[0 0 1 7] 

Li 5 JMSSUttfUHWcfc 
5E»^— *W^y^ttfi«C>£ifiS\ E^A-^KjStfL 

r «r £ ttftfl b * 5 E«/</ux 30 
«yu:-f b-rirag£*TV\ -t©««*nfciB«^i'^«» 

fifi**It5ri-e» feb^SK^^KSSv-ffcE 

^— ^gE&KiSBSfc&E&OTfcifrtfJ, «fc<9 JESSIE 
M^—?<D^yi?{iLmffl'M*mWLX'ZZ> 0 40 
[0 0 18] 

Sr. iOtr©**fia»fc*5E«'Vi'*«»*^fc*K:Jt: 
■fSrlEfikSrff^Ci-e. !* ; Ft*«#Wfc.fc3E*'<* — 
[0 0 19]*/:, IS»¥@t-«t •7fH<Si^ji«*S||Jtc5 



#ffi¥5- 13 5 3 6 3 
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[0 0 2 0] Sfi{£ffl£§8$&Lfct£\ *5,fctfE 

roiaflk^— e^— *-efcv*as 

#teSa*+y^*£©7*~--'5 l -f fctfcttJU 
*»5>IE»#«>*ir— Efltttf*£>&£«?K£fl[ 

jtK'-AsaaESrasjEu ®$«jfcE»*#as«»Lfc» 

[0 0 2 1 ] SLUzlX. !?, -*'-:{'ftEif!:i-«fc3ifi5«f£E 
[O 0 2 2] 

[0 0 2 3] *i\ iy'W/7 M-S»a£, -t 

[0 0 2 4] 02 tffiT^t i 5i5/ ^6*5-^7 bt 

[0 0 2 5] 0 2T?«*lRlW:^mrogia, *fc»4*^JK 

5. E«Wt#2 0i»4E«k««S:*WUT» E^&ttJb 

9 2 0 2aEflHi€-2 0 1 J=io-CE*fflE*±»-»fiJl* 
ftfcEfr*'— L-0*$. S4ft*2 
O 3 J4Efik-v— ^ 2 0 2 ±Sr§g^.m L u^KDft&ft Sr 

-«Ht«£«*2 0 4 l±E«-r-^»*SrR8fcbfcS4fe 
fg-^r 2035:, ff -g- \"<jis<Dffim \s*</v J; •? ±{Ri|*>, t 
J: o T -imtZfti fctt*» b *t * . 

[00 2 6] ft*3 v E®ft-§- 201 <9 J. y 

t , E®:-^— ^ 2 0 2 <D&£EW<OftiM<Ox- v v=fiffi 
i» -fifc^4«§ 2 o 4 (Df$]ro4*. Ii5 », x y ^ 
f^*Tt!2LTV^. *fc» L[iL B[i]li|E» 

m-^-2 o i <D&/</isxmm {&h±v fr<b±-t>T 

E^</i'^. (-ffi-fbS*^^^.) ^b»jlb## (^|D 
(40) SrSL-O^o 
[0 0 2 7] t&ffiE^p< * = XA t LT, 
#y hKJ:9-¥-*.bns»«=J:9E«^— ^Sr»^** 
Tt>5*W«E»*ffi-ei4, Jt^^?y ht-J: 9-%-^btv 
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®&*£%5,mzm^-<. iE®^-:? StMrW 
[0028] lEtt-r-i'ttWMttfcWK-ra io 

*HHSifE»^ — * 2 0 2ff)^*yi?tiLmi:<Vffl^i°itlfc 

t 204 y s?tt« t w*e*n$#-r 

*te[i], f[i]Sr*CS. rrt% e[i]l4fEfitfg#2 
0 1 W5i*,T/55 •? y i? t ~ffl-ffc;f?*ft-§- 2 0 4 
e[i]=Se(B[i-l],L[i]) 

[0 0 3 1 ] 

f[i]=Sf(L[i-l],B[i-l]) 
[0 0 3 2] rrf, Se(), *S£tf S f 0 ttHft 20 
«:*■*-. -rftfet, e[i]ttHW©/<vu;*|l|]IHL[i]i, 

y7T«MlB[i-l]fcJ:<>-C*S»>. f [iltt 
iSM<o= 3 f-vs'7 p WPHB[i-i]i:, ^rOttiw^/uxMfHL 

[0 0 3 3] **5, e[i]^BIb-C, ^u^WIBL [i-1] 
«Wfc¥-*ymBB[i]£A»©IB», Mf [illcBBb 

[0 0 3 4] J:lroi->^v'7H(7)^iSrffl^ 
"C , lE^m^-O^-^ 5?tfcB LXiy^>7KO 30 

Dt#±©3aiaifl&**«Sr*b-rj3 9, B«flM3-3 0 1 14 

»{f*3 0 1 «?*St*>±*s 9 , fi:*>T* s t) co^ s> *SfaM 

[0 0 3 5] Sfc, 12^— ? 3 0 3 fi^lE^ff 3 0 
SUtl^, ff£{g-S|-3 0 41415^ — * 3 0 3£rg^ 

*»«rtfo-C»e»n5. -«tS41f-§-3 0 5 14, flEfe 

[00 3 6] fc*3. IEfik{g-§- 301 C0ft^(OSzi± <9 :t y 
y=Sf(a, 0} + /9 

[0 0 3 9] KttLT 50 
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T^ 5 9^s/v?cD-fnffl:S:, f [i]l4IE®(i-§-2 0 l <dSl 

t>±tf<9x.yi?t ~mtn^m% 204 jb# 9 ^ 
^y^?>oiiLS-^ (&fl]f*o) -c\ f[o]i**t-*- 

[0 0 2 9] iyJ?fllte[i], f [i]l4IS 

*.tf*«*IE<WI;*i Uttt-iftttft, T b F e C o 

ttfffcttU E*Mft&£l 0~2 Om/sgfif, 15® 
*«t U-C*filB«T— ^«*s*^#y h«fl5*#SflE 
|E««»«>^A'^«L[i]» JSit/^^yT'* 

b [i] Sr^v^rft©± 5 4S:t?str i j}5-et 5, 

[0 0 3 0] 
[$U] 

. . . *u 

[&2] 

• • • IK 2 

, - 3 0 5 (^*«!JOir ■t, Jb^S 5xy S^tt 

«S:-&fci±-r*JEUTV^5 0 L[i], B[i]JME» 

(S-S-3 0 1 <75#/«/u*HHB (Sr*>±9^y^fcfi:-t,T 

y^e>SC±9^y^*-C) <OftS«:*U E[i]. F 
[i] 3 0 2 <D*ft 9 ^ ^ £*>-h 

tfS q ^ Z?\zSirZ> . 1B««-^ 3 0 1 <D#^ y i/$LW.fr 
b^i*febSSr*UTi^5o SfcK* i WALES'* 

[0037] r <D%aai'</ux^+, >?ffia^Hfiisattat 

0± 5fct<0-C&5 o IB^m-^3 0 1 Oxy^fflfi^if 

^>o b^b, iS!^7c<^|E«ff -^-3 0 1 o«-3iy^ffiBSr 
*>b*»C»rbbTIB«E«fa««»3 0 2 <bi-^Ci: 

-e, -ffljbs^m^- 305 co^-^ y ^fltattfaflWB* 3 

0 lwxyv?ttfii:B:-St5tot?fcSo i2^ff-^3 
0 l(^^5y^f£tt(C»r5fB«^ — ^ 3 0 3(Oiyv?fi 

[0 0 3 8] 
[*3] 

. . . »3 

[0 0 4 0] 
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9 10 

[*U] 

3=Cf(a,7). . . . »4 

[004 1] „ [®c5] 
[004 2] 

y = Se(a,0) + 0 . . . S5 

[0 0 4 3] IZftLX [t6] 
[0044] 

0=Ce(a, y) . . . K6 

[0 0 4 5] W«t5f-> **t-en»B8»C f 0 , Ce [0 0 4 6] 

0 Sr^T, 10 [&7] 

F[i]=B[i-l]+E[i-l] 

-cfaci-iD+FCi-n-ECi-n.BCi-n-fECi-i]) ... a 7 



[004 7] 

ECi>L[i]+F[i>Ce(B[i-l]+E[i-l]-F[ 
[0048] M^J&fEtiL F[i]**«6Sr ir^-e 
£5« &7, maiz&^T. iltCe 0 . C f () 

bb*!4E[0], F[l], E[lh F[2], E[2h . . . 
wHT-^&^fe-CVMttf, MxliF[i]£#:«>-5|gSK:ii 20 

% 7 KtSV >T E [i-1] , S3 £&F [i-l]l4*©i©NfjST? 
JIHJiSft. E[i]Sr#ft5IBlJ:ttjft8fcl3V^rF[i], *J 
J:t/E[i-l]|4-t«)#!r«3»j{!S-CimjSiia©"e, S7, 

[0 0 4 9] ^(C, 'SS®«?W3tfcr— A^*ro^-ft x 

[0 0 5 0] fiESB#<03fcir— AS&afasgJ-ftLfc t) x 15®: 

Lfc»&fc:t>» e«fflH*«>#*y5*tt 30 

[00 5 1 ] ^WfB^-v— ^©#iyi?ffifi)!fft5i 

oT, J: ^ffl^^^T-^s/i^cciffiE-rtiSrKCfc*, IE 
[00 5 2] — BftMCflcwtaaCdSteTbfc*^^ 



[&8] 

],L[i]+F[i]) . . . 88 

U l»>Effl[K:JirL*:#<a5»uyt»^-eE«kB»03iy^ 
[0 0 5 3] W±«>*<bS:»W-fafcftH:, jJrje©BMB 

vco— fiajSr^i- 0 iOTE®;ft-§-4 0 1 KttitSroflJfRiE 
«kB*fci 9»5E«k-9— ^«fl?ttBf wttftfioaiy 5? 

KISS:, m\^frb'<J\'*mmb*:<nmM.<D*?*y7 , W 

If^RKatLT 2 - 7 R L L C (Run Length Limitted Co 
Ae)X-n j fir%m&nx\ l ^h<Db LTiE«itf§-5§-Srfl?f£L 
-CV^?»CT4^LX*S9 . Pw[l], Pw[2], . . . li-W 
VlMfa 1 %'</\'*<r>x-y*SMR&. Gw[l], Gw 
[2], . . . ttEfiklf-B-^+y^iy^HllBSrafb-C 
v^o Ei:fl^4 0 1 (O 5 -*wx ^ -^it 

EffcfcSTttflMIll NS9co^reftT-fo-5. 

[00 54] S^fg-g-4 0 2 lii <0E®fg-§--e$A>iX]t 
E^-^SrS^ttJLfcitw. -«tft«roW±ffi^-* 
»Sr*LTl^. Pr[l], Pr[2]» . . . \*Z.<D 

m£fe%'<>\'*<nx.-'s*JtfSm$:^ Gr[lh Gr 
[2], . . . S£«**-ry:/<0iy5?WM«:«L-C^ 
*. 

[0 0 5 5] E5^liE»fS-§-4 Oli, ff^ft^-4 0 
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4 0 2<0/>VU^F^BiPri^bS^(0df 1 ^ y:7"KRlGr[i] 
L-0*5. r.Wffl!l^*-effl!l^^i4 ; 0 U^u<t 9-h 
^riftH-asfl: tL< H:EMfctt4>lfl£j»'&£{ttJ: 

[0 0 5 6] E**©36^— A»*Ji«**fcL/!:*&\ ft 
W«SrE1iU-C*5< w tlcfco-C. ^io^<o-*«* 

[0057] wc, wi^xy^fwii, *sirfE 

[0 0 5 8] 01 tt3ttt««)«J***-r^n y Ht?*> 

So 

[0 0 5 9] 0il:i3V^3fef-f l li* f v KA-^e 

y 3 \z i. 9 jgmn£.m <o u— -vytft®. 9 ^ u>x-er 

{2flHR4>EaffiBK:#J& Ltf-/ * * 

[0 0 6 0] 3tl^y^ry7*3*«)«a#fcJ:*>tjkffl* 
*ut{f i9*I3§4 K <fc 9 u-</Hrt@*ig$nfci 

«)iWWfB««»«$*t**. C05«, rom^-tt-ffi^klH] 

?s 6 1 i 9 ?4 >j# &x-$>z>ft±-mikm%- 7 

Uft, PLL (7x-X- Dyi' .;i — 7°) 0881:: J: 40 
[0 0 6 1 ] \&±.(Omft&mUV>^~ 9 

2? ffi Sr JESrT 5 fc * O SI Sr*i" 5 . 
[0 0 6 2] wWiggS^tt^y ^BBBSSISlslgS l 0, *s 
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MRS, #±l5*+y7TWIii»SMj£S;h,3. ^ogg&ftA 
[0 0 6 3] ::OE^tt*J£[3Btt9tt<aflnREft?f 

❖ £*t*E»*#*£*-mi::»«2l-s. :»Ei* 

[0 0 6 4] #->;*^.M8fiJ«t>fc:}3lvt x *WfAfi 
ft, *«)B*|B]|H]BW3*lJ:r«)*-K*JHI*&SiiS 0 * 

#^fAt?MU^5M (K«, asfcft 
[006 5] o?!:, IBftiMtSril^SfcAoMJtOC 

««0ffcRjei/r*s<. 

[006 6] Sft^T bfc?>fE®*#Sri8-<-5fc«)ro 
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